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RATIGOHALE T0R ACCEMIAMCE,

UESIGH_FLATURES

The [TVE is comprised ol 20 elrctrical
subassenblies: 13 subassembliey are lorkhopd
Martin Aslra Space designed and fabricaled
using standard prinked circyil board Lype
epnitryrtion,  Tha rensining siv agsem- .
Blies, 3 stepper motors, ligh ¥eltage Powrr
Supply {HVPS), Ialensified CCD {ICCD), ol
tens azsembly are vendor swpplicd cCoogo-
nreaks, which have bann aperifiol and por-
chaded arcorging 1o Luckheed Martin Spoci-
lratian Contrgl Orawings [S€D0s| prepared by
Engiaeering and Preducl Assurance, Spoci-
licatians per the SCO are perlormance, tesl,
qualification, and accepbance requirenents
fer a procereed picie of eguipmenl. Parts,
wakerials, pracesses, and design guide-
lincs For the ITYC progras are specified

in accordance with Lockheed Martin

J2B7TEAH.  Thit docemenl defines Lhe

Aroqram roquod remenls .

HLL-STO-3750 will serve as the primary

Itl, parts solectinn docmment. 71 2 suit-
able part canngt be Foumd in MIL-510-9756,
equivalent EEE parls Lhal meel Lhe Follow-
iny criteria may be suhstiluted,

Mirrecircrils ara at Yeast Class 8 Level,
MII-M-38310 devices. A1l microCirvcuils
urr subjecled Lo Parbicle lnpacl Noise
Petection (FIMDY Lesting per RIL-STO-N815
{mucept For doevices with plaslic epoxy-
typr packaget.

Cigdes and Lransistars are at least JAHTXY
in accardance with MIL-S-19500, A1l seai-
conductors in cavitp-Lype packayss arc

subjecled Lo PING testing poer MIL=-STD-RBIC.

(APPLICABELD 10 ALL CIL KVEMST

OESICH FEATURES {Cunt.)

figlays arc procured Lo bhe highest
mlllLary eslahlished retiahility (HIL-FR}
Level as delined in HIL-R-3A006.  Relays
arg subject to PIND tesking.

dwitches s procured to at leasl bhe
sogond high?ﬁl level of the appropriale
MIL-ER specilicalion., Switches arr suh-
Jected Lo eilhes PTHR tosting nr M-tay
analysis as appropriale, lor particle
detection.

Other discrele parls are proguped tog at
least the second highest lewe! af the
approprhate HIL-ER specification.

Parles not included in Lhe aAbove docomenis
have been psed in the design only aflor a
non-ttandard parls acreplance requost
{HSMAR] has been preepared, submilled to
Reliabiliky Azsurance Engineering amd
approved for use in Lhe spociflic
applicalian|s} deliaed in Lhe WSPAIR bry

W SA-J5C.

Worsl case circnib analysgs have been
performed and docunented Tor all civcuit
designs L demonstrale Lhat sulFigient
nperating margine neict For all wprralicg
codiliens,  The waaly5is was worst casc
in thal ke waluo Tre aach of the varialile
paramplers wos osnt o bo Tinmils that will
drive the autput to a1 maxison (or min.d

i companenl approach review and anzlysis
was conduitled Lo warity that the applied
sleess an vach piece parl by the tempera-
tura exlremes identified with envirpo-
wenla! yualificotion testiog does qol
excaed Lhe shress derating valuns
identiflied in Lackherd Martin 3267020,

DESIGH TEATURES (Cont.|

In aldition, an objeckive omamivalion

of the design wag perfarmed through a
Mreliminary Design Review and Critical
Dosinn Aeview Lo verify that Lhe ITWC mel
specification and contraciual requiremente.

BAKE DDARD DES LGN

AT baard: are constructed From laminatce
rapper—clad epuxy glass shaste por
MIT-P-13949 Type Gf Grade A, Ciroyit
cosieclivns are male throogh prinled

Lraces which run from point Lo poinl on

Ll board surfaces, Ewvery Lrare terminates
at an annular ving. The anaular ring sur-
rawnds Lhe hole in which a component lead
or terminal is Yatated. This ring pravides
# foeting for the solder, ensuring goad
nechanical and eleckrical perfarmance. Its
sire and shape are governel by HIL=P-55RA0
a5 are Lrace widths, spacing and rouling.
Ihese requirements are reilerabed space
ifieally in drawing notes Lo furlher aosyre
conpliance. Varyalions hetween the arbwork
masler and the Tinal product {due Lo
irreqularibties of Lm elciing process)

are alse cantralled by Jdrawing nokpes,

This prevents making Jefeclive beavds From
umdl artwork,  Moles which Lowse me lead
srobeeminal, but zerve ooly Lo eloclrically
inberconnect L differenl hnard layers,
enrtain slilch bars Tor pechanical suppart
aiwd e reased reliabiViky,

Hee Lhraugh hnles are drilled From a drill
bape thus eliminating the possibility of
human error and Al T8wing tight comteal
ovar hale and anpular ring coacentsiciLy,
an impaclanl reliabilily ¢riterion,  Alter
drilliay and etching, all capper 1 s ing
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EATIDMALE FOR ACTHPTAACE . £Cantdnurd)

BARE BOARD DESIGM [Cani )
is bin-lead plaled pec HIL-318-1435%.  This
pruvides far easy and reliable spldering
at the time af board assembly, even alter
geriuds of prelonged storage.

BOARD ASSEHBLY DESTGH

AT components are instafled ln a manner
wiich assvraz maxioum raliabiliLy.
Componcnt Teads are pre-tinned, allowing
tatal wetling of solder joinks. A1l leids
are formed Lo provide stress relief and
the boallirs af large components arc slaked.
S5pecial moenting and handling insbructions
are included in rarh draving roquired aftoe
Fina} assenbly. The beard is coated with
urethana which protercts apainsl hewmidsby
and canlamination,

ACCEPTAHEE TES

Eacli assenbly is iadividual 1y Lestod Lp

A MASA approved Aceeptance Fesl I'rocedure
TP-AT-20007442, The Aceaplance Tesl Flow
is dgtailed in altached Fabie |,

OUALIEICATIOH TEST

The Quatificalign ynit |s idenlical to the
Fight vt configuration in ewery respect
wnd 15 wsed solely for Lha purpose of qual-
ificalion tesliog. The Qual unil neel
sucerssiuwlly complele aveeptance tesling
gpriar ta eplering gualificalign Lesting,
The Qual wnit has passed fesliag in
accordance mith NAaSh approved test plan
PH-C-200) 744Y . The Qualificakion [esl

Flow &5 delailod im altached Tahle 2,

DEERATIONAL TESTS

In nrder kg verily that CCIY compancnls

are gperational, a tesk must werifly the
health of all Lhe cowmand related con-
rponents fram the PHS (ATAT) panel swiich,
Lhrough Lhe RTU, thravgh the syng Vines

Lo the Camera/fil, ta Lhe CamsrasPrIl
cosmand decoder.  The Leslt amst alsyp werify
the camera's ability to produce videa, the
VSl s ahi‘ity te roule widen, and the non—
itor's abilily Lo dasplay video. A =inilar
tesl would B¢ perlorned 1o verify Lhe HDH
command path.

Erg-Lounch gn Grbiter Testfln-F1ighh Test

1. Tlewer CCIV Spslen,

2. ¥ia Lhe MIS panel, selecl a monllor
as destinalioa and the camera under
taclt as source.

3. Gemnd "Caneva Mower On" conmand §rom
the M5 panal.

4. Select "Extornal Syac" an moniter.
Lo Obzerve video displayed on monilor.
Hote that iT videa gn man Lor s
syachrgnized {i.e., siable raxter)
then this indicates thal Lhe ramera

is receiving composite syne from
Ll RCU amd that Lhe camera is pro-
ducing synchronized wlden.

G. Send Pan, Tilt, Focus, Foom, ALC,
and Ganma comriands anl viswally
feither via the maniler or divect
abservat fon} werify aperotion.

i. Seleck downlink as dastlinalion andt
camerd umeler Lesl as saurce.

1. Dbsoarve vidoo ronbed Lo downlink.

T, Send "Camera Power 00" command via
FH5 panpal.

0. Repeal Steps 3 Lhrough & excepl
iggue rommands wia khe MM Connand
path.
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Qi INGECTION
Procurcment Cantrol, - The [0 EEE Part<

and hardwara ilems are procurcd Fean
dpproved veadars and suppllers, which
mpet bha requirgmants el Torth in the
ITYC contract. Resident DPAD persennci
revien a1l pracurement docomeats to
establish the nged Tur G3I on selected
parls (MAL 517].

Incpming laspoctiog spy Storage - Ireoming
QuaTity tnspections 2re mide pn 311
received materials and parts.  Resotts

are veeorded by 1ot and retained in File

by drawiog am! control aombors Tor Fubeee
relerence and traceability. a11 EEC parts
ara subjecled to incoming acceplance Lests
as ralled for in PAP &4, 14 - Ingeming lnspoc-
tian lest instructions. Tnrcoming flight
parls are further processcd in accordance
with Lockheed Martin 2200268, Hechanical
flems are inspecled per PAP A4, 14 — Supplicr
Quality Assurance, and PAF ETD.6.1 — Proce—
dure for Procossing Incoming nr Purchascd
ParLs Desigrated far Flighl Use. Accepted
items are telivered to Haterial Controlled
Sloves amd yelalued under specified con-
dilions vati1 Tibrlcation Is reguirved.
Mon—conlorming makerinls ave hold far
Malcrial Review Bused [MEH] disposition.
[PAP A4 04,

Poard Azgewbly & Trgt — Prior to Lhe start
af TVE bewd assembly, all ilems aro
verifial to bhe corretl by sleck Faon
persannel, as the Memn are accwnulatedd

Lo Farm a kil. Tl ilems are werificd
again Ly the pperatar who assemhles the
kit by checking agaiqast the as—hyill-
parls-list (AQPL}. DOPRO Handatary
Insprction Pointe are designed Tor all




QAFINSI'ECTION (Cant.}

priatod civcwit, ples harnmss connectors
for soldering wiring, cringing, solder
splicas and quality workmanship prior be
caaling of the compoaent side of bodrds
and sleaving ol harnpsses,

RALTOALE FOIL ACCUPTANCE,  €Contnuedl

OASTHSPECTION [Cont, |
1TY¥C Baards

Specific J1VE board acttembly and Lest in-
slrecllens are provided in drawing noles,
and applicable dofuments are called oulk

im Lhe Fabrication Procedure ani! Record
[FPR-ZNODI447) and parts ligl PLZDO0M42
These inelude Process Standard-Dond iny
KIv-566 2280881, Pracess Standard - Bonding
Waloro Tape 2200BAT, Specilicalian
Seldering 21B0TAY, Specilicalion - Crinp-
ing 2200000, Specificelion - Banding and
ataking 22308, Sperification = Urcthana
caaling 2280877, Specification — Harking
F2Q0846, Specifiration - Workmanship
BO20D25, Specification fonding and Slak-
ing 2EHNGTS, Apecifitation=Ware Solder
2200821, Specificalion—Prinled Ylre Doard
Staking ZZADAST, Specification-Rotlow
Soldeving 2280754, Specificatinon—Snldering
Surface Hounl Companents 20005710,

Ghs INSPECTION (Cont, )
LTYE Assambly and Tesl

An opea bx best is perfotmed per 1P-17-
Znagdad2 and an Scceptance Test per
Ir-AT-20007442, including vibratinn and
Lharmal wvacurm. Torques are specified and
witnessed, traceabilily wumbers are record-
ed and calibeated tonls are checked prior
Lo use. Logkhiired Harlin Quality and DPRE
inspaclions are performed at the complelion
nf specilied FPR wperations in accordance
with MP=2.6.%1, PAP—2 .9 PARP-Z.11,
PAP-EG. Y, amd IPAI-B.%, NPRD personnel
ditness 1TV buebtan—wp and crilical
torquing.

The ITY is packayed according Lo HASA docu-
mepks NHOEODO. IC and WHUL300.4{ 102 which
defines packaging acwt handling requirements.
ft1 related documentation inclwding
assembly deawings, Parks Lisk, ABPL, Test
Data, elc., is pathered and held in a
dacunenlation Foldar assigned apeciFically
La egach assembly. This [uider is retained
for referente. An ELDF is prepared lor
each assembly In accordance with Lha ro-
nquirements of PAP EZ.0. Lockheed Harkin QU
und DPRO personned wilaess crating, packag—
ing, packing, and warking, and revicw Lhe
ELQf Tar completeness and acruracy.

CCTVAMTC - g8

F__ N

s F1ROR




n

TROLE . ACCEPIANCE TEST FLOW
RQOM AHGLEMT PEALORMANCE TEST

Test rondected per Lhe requircmests al HASA
approwved TP-AT-20007442

ALCCPIANCE WIBRATLON EXPOSLRE

20-80 Hz: 3 dbsmgtave rise fram 0.1 oZ/ilz te

’ 0,049 g~ Hz

A0-150 Hz: 0.04 giiz .

350-2000 Hz: 3 dB/octave decrease to 0,006 go/ii
TesL Ouralion: 1 ninuvielaeis, speraling

TosL Level: G.l gros

EOST-VIBRATIGN FUNCTIQHAL CHOCK

Fesl conducted per the reguirements of NASR
approved Tr-nl-2000294:,

ACCLITAHCE TIRERMAL-YACUUM L5FOSURE

1.9 cyeles totad from #1715 dey F to +I14 deg F,
AfLer stabilizabian, ane hour oiniown deralion
at cach platean. In-spec functianal tesls
perfarmed al each plaleau.

PDSI-EHVIAOMHENCAL PLRFORMAMCE TEST

Ream ambignt performance tests canducted in
acordance with NS4 approved TP-AT-ZO0RT442 .

TABLE 2. TAMLITICATION TEST Fuim
[HI

Tonducted tests run in aceordance wilh the
requitenents of SL-E-Q0020, including €501,
CR0X, [SO6, TTO1, TEDY. amd CCNA. Radiated
Lests run 1 accerdance wilh 51 -E-00070
ineludiog BSG2. AR50, and RCOZ escepl that the
lest current {ov RSO was £ amps in liew of 20
AMp% .

QUAL TOR ACCEITANCE ¥IDHATICN

20-80 Hz: 3 UBfactawe increasing to 0.067 g=/liz
10-350 Hz: 0. 062 octave
J50-2000 He: 3 dBfociave decrcase
Test Lavat. T.B qris
Tesl Duration: G minulesfa=is aperaling
|

LLIGNUT QUALIFICALIQN VIEBRALION

20-M Nz 4 dﬂfuétava bncreasing to 0.4 ngHz
NG00 Bs: .4 gliHg

S0-2000 Hz: B didoctawe decrease

Tagl leve!: TM0.1 grms

Tesl Duralian; A0 minulos/axis mon-gperating

THERMAL VAL UV

P55 eyeles Lolal Fram 4120 deqg F to «% dey F,
After stabilization, ane howre minioum deratisn at
each platean.  Ina-spee funclional Lests perfgrmed
at each plateaw.

THERHAL FTHINATION

Wnrst case hot and cald missian enyirommenls
simylaled in wacuwm. Doring hol case, in-spec
ppevation 15 required (or 6 ol 14 consecokjve
havrs. During cald ¢ate, in-spec pperaklion s
required for M cgnsecutive hours. '

LHUHIDITY
1278 haurs cxpasura tn 8G5% B incloding Four 24

howr Lemperature cynles of +60.deg F Lo +125 deg
I, noa-agerating,

ArTYARAT,S o



